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Most elements have body-centered cubic (BCC) and face-centered cubic (FCC) crystal
structure, please answer the following questions.

(a) How many atoms in the cells. (10%)
(b) The coordination number of the cells. (10%)
(c) The atomic packing factor (APF) of the cells. (10%)

Compute the theoretical density of silver. Silver has an FCC crystal structure with an atomic
radius of 0.145 nm and an atomic weight of 107.87 g/mol. (10%)

What are the defects in (a) metals and (b) ceramics? (10%)

Write the relationship of the equilibrium concentration of defects with temperature in metals
and ceramics. Please give your answer. (10%)

(a) What is the steady-state diffusion? Please give your answer. (b) A iron plate is exposed to a
carburizing atmosphere on one side at 800°C. Compute the diffusion flux of carbon through
the plate if the concentration of carbon at positions of 10 and 20 mm beneath the carburizing
surface are 1.5 and 0.5 kg/m?, respectively. Assume a diffusion coefficient of 5x10™° m?/s at
800°C and a condition of steady-state is achieved. (20%)

How to measure (a) hardness and (b) fracture toughness of materials? Please give your best

answer.

(20%)




